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EXECUTI VE  SUWARY
Surface Water Quality and Quantity

The proposed Hatcher Pass Alpine Ski Area lies entirely within the Little
Susitna R ver drainage basin. Two nmgjor tributaries, Fishhook and GCovernnent
Creeks, and seven secondary tributaries flow through the ski site. In
addition, nunerous intermttent streams dissect glacial till on the |ower
slopes below 2700 ft. The US. Geological Survey has 40 years of streanflow
records for the Little Susitna Rver at the Fishhook-WIIlow Road bridge
crossing. Alaska Dvision of Ceological and Geophysical Survey (DG3S), Water
Resources Section (WRS) hydrol ogi sts have al so established gaging stations on
Government and Fishhook Ceeks, and have taken miscellaneous discharge
measurenents on the 7 secondary tributaries.

The average discharge for the Little Susitna River gaging site for the
period of record is 211 cubic feet per second (cfs), wth sumrer flows
typically ranging from300-700 cfs and winter flows from10-100 cfs.
Streanflow in Governnment Creek ranges fromO0.5-3.0 cfs in the winter to 10~20
cfs in the summer. Fishhook Creek, the largest tributary that flows through
the proposed ski area, has flows ranging from2-6 cfs in the winter to 25-100
cfs during the summer and early fall.

There are two main potential inpacts to surface water quantity as a
result of ski area developnent: (1) inpacts from withdrawals for public water
supplies and snowraking, and (2) inpacts related to increased surface water
yield from snowraki ng and vegetation renoval for ski runs. The devel oper
proposes to use up to 1.0 cfs or 680,000 gallons per day (gpd) of water for
public, non-snowraking use and up to 5.6 cfs or nearly 3.5 mllion gallons per
day (ngpd) during snowraking periods. If this water is derived fromthe
Little Susitna River during winter low flows, downstream users and fisheries
could be inpacted. In the event that ski area water withdrawals exceed
Division of Land & Water Managenment (DLWY) and Al aska Departnent of Fish and
Gane (ADF&G) flow reservations, the devel oper should consider other forns of
wat er supplies such as ground water, water storage ponds at strategic Sites
around the ski area, or bringing in water from Borough or Gty sources.

Applying artificial snow to ski slopes and clearing ski slopes of natural
vegetation increases the water vyield or runoff to local streams. The amount
of increase is dependent on factors such as how much artificial snow was added
to the natural snowpack, spring snowmelt conditions, how much vegetation is
removed, vegetation removal techniques, and the establishnment of new slope
veget at i on. Field studies have shown up to 78 percent of artificial snow
applied to the runs will return tothe stream while water yields from cleared
ski slopes increased over 100 percent (Colarado Ski Country USA 1986). These
runoff increases wll vary wth weather conditions and especially wth the
surficial geology and soils. The timing of spring runoff can also be affected
by snowreking and slope clearing, by prolonging the runoff period or causing
faster surface runoff from non-vegetated runs.

Potential inpacts to the area streans and drainages can include slope and
channel erosion, local landslides or slunps, erosion to roads or ski area
structures, and increased sedinentation. These inpacts can be nitigated hy
inplementation of a sound erosion control plan that is based on site-specific
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soils and  hydrology studies. Features of such a plan can include revegetation
of disturbed soils, proper sizing of drainage structures, runoff storage
ponds, vegetation buffer zones adjacent to streans, and mnimzing alterations
to a streamis natural channel, anong other alternative erosion control

neasur es.

Wter quality inpacts to area streans are difficult to evaluate without
nore specific development plans. The Little Susitna Rver and nine
tributaries in the project area have high dissolved oxygen content, slightly
basic pH, and low concentrations of dissolved solids. MNo baseline data exist
in the proposed project area for primary contamnants listed in the Aaska
Drinking Water Standards. Suspended sedinent concentrations in the Little
Susitna Rver during summer nonths are generally low except during high
streanflow events. The nost probable water quality inpact associated wth the
construction and operational phase of the proposed project is increased
sedinent loading in the Little Susitna Rver.

Gound \Véter Quality and Quantity

The Hatcher Pass ski resort proposes to extract up to 470 gallons per
mnute (gpm) of ground water for use as a public water supply. The proposed
ski area is in an undeveloped environment wth no site specific data on
ground-water devel opment potential. Available surficial geologic maps: of the
ski area show the presence of bedrock units above about 2000 ft el evation,
which are expected to vyield relatively little (less than 10 gpn) water to
wells. A lower elevations, a mxture of till, thin alluvial deposits, and
mass wastage deposits occur. The potential for these deposits to supply the
anticipated demand is unknown.

A sparsely populated rural area located immediately south of the proposed
ski resort area, along Edgerton Parks Road, relies on local ground water
resources for domestic, light commercial, and irrigation water supplies. We |
logs are available from 39 wells in the area. Mst of these wells (85
percent) obtain water from unconsolidated sand-and-gravel aquifers that are at
least 100 ft thick in some places. The remainder of the wells obtain water
from bedrock, which occurs at depths of 10-91 ft in the Edgerton Parks Road
area. The nedian reported vyield of wells tapping sand-and-gravel aquifers is
15 gpm conpared to 3 gpm for wells tapping bedrock aquifers. These data
suggest that bedrock is not a likely source of water for the proposed project.
The presence of 12 wells wth reported yields ranging from 15 to 57 gpm
indicates that sufficient quantities of water from properly designed wells or
well fields may be available in the area for use at the proposed ski resort.
Because unconsolidated deposits are expected to be thinner near the base of
Governnent Peak than near Edgerton Parks Road, comercial quantities up to
470 gpm) of ground water may not be available on land identified as part of
the ski area conplex. Site-specific evaluation of ground-water supplies is
needed to further assess local developnent potential.

Since the proposed facility wll be located in a recharge area for local
aqui fers, special consideration for mninizing ground-water contanination is
warrant ed. Major potential sources of contamnation are infiltration of
sewage; runoff from developed areas; and contamnation from storage, use, or
accidental release of fuel products, fertilizers, pesticides, road salts, or
animl wastes.



| NTRODUCTI ON

An international corporation, Mtsui and Conpany, is proposing the
development of a ski resort on state land in the Talkeetna Muntains near
Governnent Peak, 11 m northwest of Palnmer, Al aska. At the request of the
Alaska Dvision of Land and Water Mnagenent (DLW, hydrologists from the
Water Resources Section (WRS) of the Aaska Division of Geological and
Ceophysi cal Surveys (DGGS) nmade a prelim nary assessnment of the basin
hydrology and potential inpacts to the water resources of the basin from ski
area developnent, with suggestions for neasures to nitigate potential inpacts.
Staff from DLWM as well as nenbers of the Hatcher Pass Ski Area Planning Team
and Cdtizens Advisory Committee wll use this document in their review of the
devel oper's ski area conceptual plan.

This Public Data File Report is prelinmnary and based on a general
knowl edge of Mitsui's devel opnent plans, a literature review of existing
published and unpublished data, and a few days of [limted field investigation.
Site-specific field studies and conscientious development using sound
engineering practices by the developer can mtigate water resources inpacts.
This report is not intended to present a thorough evaluation of area water
resources or a detailed exanmnation of ©potential inpacts or nmtigating
measur es.

EXI STING  HYDROLOGY
Surface Water Quantity

Wth the exception of the Little Susitna Rver, published information on
water resources in and adjacent to the proposed ski area is scarce. The USGS
(Lanke, 1988) has 40 years of streanflow record for the Little Susitna Rver
gaging sites at the bridge crossing at m 85 of the Fishhook-WIlow Road
(fig. 1). The drainage basin enconpasses 61.9 sq m of the southeast
Tal keetna Muntains (streans draining the south side of Government Peak flow
into the Little Susitna Rver downstream of the USGS gaging site).

Average discharge for the USGS Little Susitna Rver site is 211 cubic
feet per second (cfs). Sunmer flows typically range from 300-700 «cfs, while
winter flows are normally 10-100 cfs. Hghest flows during the year usually
occur in June when snowmelt peaks or in the late sumer/early fall after heavy
rains. Annual low flows take place in March and April. Table 1 summarizes
USGS streanflow data for the Little Susitna Rver.

The stream channel of the Little Susitna Rver wupstream of the USGS
gaging site consists primarily of large boulders, cobbles, and gravel, and
varies between 25 ft and 100 ft wde and 1 ft to 5 ft deep. Mst of the
channel reach is made wup of rapids and small pools; the channel is noderately
steep with an average gradient of 78.2 ft/mi.

Fooding occasionally takes place on the Little Susitna Rver, and the
Fi shhook-WIllow Road has sustained damage in the past. The highest recorded
flood in 40 years took place during heavy rains in August 1971, when the
discharge was 7840 cfs. Peak flows wusually range from 1500 cfs to 3000 cfs
and are contained wthin the channel.
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Table 1. Streanflow data for Little Susitna River near Palnmer, Al aska, 1949-1987. (Flow figures in cubic
feet per second or cfs).
Average Flow 211
Lowest Annual Flow. 96 (1969)
Hi ghest Annual Flow 316 (1949)
Mont hly Average Fl ows: JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOv  DEC
29.5 23.5 19.2 22.1 205.0 682.0 551.0 446.0 309.0 138.0 61.5 38.4
Lowest Monthly Flow  10.0 (April 1955,  March 1956)
Highest Mnthly Flow 1215 (June 1977)
Lowest Daily Flow. 80 (1956 and 1957)
H ghest Daily Flow. 5040 (1971)
Estimated Streanflow Statistics (cfs):
Recurrence Interval Recurrence Interval Recurrence Interval
Mean 10-Yr Fl ow 50- Yr Fl ow 100-Yr Fl ow
|-Day Low Value 16. 3 10.9 7.8 6.8
7-Day Low Val ue 16.5 11.1 8.1 7.1
30-Day Low Val ue 18.0 12.2 9.0 8.0
7-Day High Val ue 1158.0 1698. 1 2153.0 2332.6
30- Day High Val ue 783.0 1114.8 1352.8 1439. 8

The above data was conpiled from USGS conmputer printouts (Lanke,

1988) .



The lowest flow on record occurred both in April 1956 and March 1957,
when the discharge neasured 8 cfs or just over 5 ngpd. Mst years the | owest
flows are 14-18 cfs (9-12 mgpd). In early winter, when water demand for
snowneking is normally highest, streanflow ranges from 30-50 cfs (20-50 ngpd).

There are four other streans in the proposed ski area that wusually flow
year round, and an additional five smaller <creeks that have nmeasurable flow
during the non-winter nonths; all of these streans are tributaries of the
Little Susitna River. (Covernment and Fishhook Qeeks are the nost significant
tributary streans in the above group of nine. Governnent Creek drains the
south side of Government Peak and has a total basin area of 57 sq m.
Fishhook Qreek drains Bald Muntain Rdge, as well as the Independence Mne
Valley, and has a basin area of 85 sq ni.

In August 1988, WRS  hydrologists installed a continuous recording stage
gage on Government Creek at the Edgerton Park Road crossing (fig. 1). This
stream gage wll provide technical advisors and planners with streanflow data
for that part of Gvernnment Peak that flows through the proposed ski site, a
drainage basin area of 3.7 sq m.

During Septenber 1987, WRS hydrologists installed a continuous recording
stage gage on Fishhook CQeek at the Fishhook-WIlow Road crossing (fig 1).
This gaging site wll vyield streanflow data for the north end of the proposed
.ski site, as well as for areas affected by development in the Independence
Mne/Hatcher Pass Lodge vicinity. Approxinately 14 percent, or 1.2 sq m., of
the Fishhook Qreek basin receives runoff from the slopes of the. proposed ski
area. A noteworthy feature of Fishhook Ceek is the splitting of the main
channel into tw smaller distributary channels approximately 100 yds west of
the Little Susitna Rver. e channel flows due east to its confluence with
the Little Susitna, while the other channel flows south paralleling the
Fi shhook-WIllow Road for 0.4 m before it crosses the road and flows into the
Little Susitna. Table 2 «contains mscellaneous flow data for the Little
Susitna River tributaries.

Surface Water Quality

Vater quality information has been collected by the US  Ceological
Survey (USGS) at two sites on the Little Susitna River: at the bridge at m
8.5 Fishhook-WIlow FRoad near Palner, and the Parks Hghway Bridge at Houston.
The Palner site has historical data on cations and anions, hardness, nitrate,
specific conductance, pH, and color (Table 3). Suspended sedinment data are
al so available for the Palmer site (Table 4). However, no data have been
coll ected on bacteria, organics, heavy netals, chlorine or turbidity. Linmted
historical data are available for the Houston site (Table 5). Cation, anion,
heavy nmetal, and nutrient analyses are available, but sedinent and
mcrobiological data were collected on one date only. No organic chemstry or
turbidity data have been collected at this site.

Based on the available database, both sites on the Little Susitna R ver
have generally good water quality. The nean pH is slightly basic (pH 7.2),
and the dissolved oxygen concentration is consistently near saturation.
Specific conductance ranges from 42 to 160 mmhos per centinmeter and varies
inversely wth streanflow. The water chemstry is of the calciumbicarbonate
type. Trace netal and nutrient concentrations are low Concentrations of
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Table 2. Mscellaneous streanflow neasurements for streanms flowing through
the proposed ski area.

St ream Dat e Di scharge (cfs)
Government  Creek 10- 06- 88 12.5
mi 2.9 Edgerton Parks Rd. 08- 25- 88 7.2
08-03- 88 10.9
07-19- 88 10.5

Uhnaned Qeek # 1 08-03- 88 1.5

m 2.1 Edgerton Parks Rd.

Uhnaned Ceek # 2 08-03-88 5.0

m 1.4 Edgerton Parks Rd.

Uhnaned Qeek # 3 08-03-88 0.9

m 8.8 Fishhook-WIllow Rd.

thnamed Oreek # 4 08-03-88 0.4

m 10.2 Fishook-WIllow Rd.

Umnamed Qeek # 5 08-03-88 0.1

m 10.7 Fishhook-WIllow Rd.

Uhnaned Oeek # 6 08-03-88 0.8

m 11.4 F shhook-WIllow Rd.

Unnaned Creek #7 08-03- 88 5.5

mill.5 Fishhook-WIIow Rd. 04-08-87 0.06 (28.7 gpm

(drains bow on N side of Gv't. Peak) 10-07- 86 6.0

Fi shhook Creek Distributary 10- 6- 88 3.7

mi 11.9 Fishhook-Wllow Rd. 09-23-87 1.5
04- 08- 87 0.03 (14.8 gpn)

Fi shhook Creek, main branch 10- 6- 88 25.0

m 12.3  Fishhook-WIlow Rd. 08-03- 88 24.8
06-01- 88 53.5
03- 16- 88 2.4
12-15-87 5.3
09- 23- 87 24.9
04- 08- 87 3.2
10-07-86 26.7
06- 00- 65 380.0%
06-00- 64 500. 0%
08- 23- 63 960.0%*

* Peak flow discharges from USGS (1971); all other figures in Table 2 were
measured by DGGS hydrol ogists.



Table 3. Compilation of records of quantity and quality of surface waters of Little Susitna River
near Palmer. lat 61°41'40", long 1‘&9°13'40".1 Chemical analyses in milligrams per liter

(mg/L).
Water 2
temper-  Dis- Cal- Mag- Potas-“ Bicar- Chlor-
ature charge Silica iron cium nesium Sodium sium bonate Sulfate ide
Date (°C) (cfs) (Sioz) (Fe) (Ca) {Mg) (Na) + (K) (HC03) (s0,) (C1)
10-19-48 - 125 7.7 11 2.4 4.3 42 6.0 4.5
04-18-49 - 26 48 7.1 19
05-19-49 - 167 6.4 6.0 38 3.1 6.5
1 0-03-49 247 5.2 3.9 34 3.2 4.5
06-15-50 456 4.5 0.02 8.9 2.8 0.6 33 3.8 2.4
08-03-50 - 432 4.5 0.04 9.4 34 1.9 1.4
09-01-50 - 123 4.5 0.05 8.5 1.5 4.8 36 5.6 1.5
03-19-51 15 6.8 0.01 12 3.8 12 45 5.1 20
04-18-51 25 3.6 0.03 12 2.8 6.3 41 3.5 12
05-24-51 206 5.5 0.01 4.7 1.4 9.8 35 4.4 3.2
02-12-52 0.0 14 7.2 0.01 12 3.3 9.1 43 4.4 16
03-12-52 0.5 13 6.7 0.03 13 3:0 11.0 44 5.8 18
04-15-52 1.0 15 6.8 0.01 14 3.0 13.0 46 7.2 21
05-07-52 3.0 29 7.3 0.04 14 3.3 10.0 46, 6.3 18
06-11-52 5.0 1230 5.8 0.02 5.9 1.3 3.8 25 4.0 2.8
07-16-52 506 4.1 0.02 6.8 1.6 1.1 34 48 28 1.5
08-26-52 6.0 709 6.4 0.10 9.0 1.8 0.5
10-27-67 66 5.5 0.08 10 2.0 3.9 .5 35 2.0 7.1
02-26-68 - 27 6.5 0.18 12 2.3 9.3 .9 43 .0 17
03-27-68 - 29 6.5 0.13 13 2.9 11 .8 44 1.8 19
03-25-71 19 6.3 0.08 14 3.0 12 1.0 44 5.6
04-26-71 19 5.5 0.05 15 3.1 12 1.0 47 5.6
04-25-72 0.5 19 7.7 0 33 4.6 3.7 1.7 103 20 5.2
Dissolved Carbon
solids Hardness Specific Car- dioxide, Alka-
(residue as CaCo0 conduct- bonate, dis-  linity,
on evap-  Calcium, Non- ance field solved field
Fluoride Nitrate oration mag- carbon- '(gmhos @ (mg/L as (mg/L (mg/L as
Date (F) (NOy) @ 180° C) nesium ate .25° C) pH Color C03) as COZ) CaC03)
10-19-48 0.0 1.4 58 38 3 84
04-18-49 - 143
05-19-49 4.0 - 33 2 95 6.2 - -
1 0-03-49 .8 30 0 75 7.1 - -
06-15-50 0 .8 40 34 7 63.3 7.4 4 - -
08-03-50 .5 - - 69.6 7.4 5 - -
09-01-50 N 45 27 0 72.0 5 - -
03-19-51 0.9 83 46 9 144 7.6 5
04-18-51 1.3 62 41 8 119 7.7 5
05-24-51 1.3 48 18 0 82.2 7.3 5
02-12-52 0.0 1.0 76 Ly 9 130 7.3 5 0 3.4 35
03-12-52 0.1 0.8 81 45 9 141 7.1 5 0 5.6 36
04-15-52 0.1 0.8 . 47 9 149 7.2 5 0 4.6 38
05-07-52 0.0 1.5 49 11 145 7.3 10 0 3.7 38
06-11-52 0.1 0.5 - 20 0 46 7.0 5 0 3.8 20
07-16-52 0.0 0.6 - 24 3 51 6.5 5 0 13 21
08-26-52 0.1 1.3 - 30 2 66 28
04-25-72 0.2 0.05 - 102 18 220 5:: 5 0 1=

;' U.S. Geological Survey data (USGS, unpublished 1952 WATSTORE data; 1957;1958;1968;1971;1972)
Sodium and potassium values from 1967-1972 are listed separately.



Table 4. Suspended sediment and selected water quality data for the Little Susitna River near Palmer.l

Suspended Specific
Water Suspended sediment conductance
temperature Discharge sediment discharge (pmhos @ Turbidity
Date (°C) {cfs) {mg/L) (t/day) 25° ©) (JTU)
08-24-59 4800. est. 2510
08-26-59 1980 122 122
10-27-67 0 66.1 9 2
08-27-68 6 191 11 6
08-28-69 2 25 0.07
12-29-69 1 29.9 0.08
03-26-70 3 20.3 1 0.05
10-26-70 0 94 3 0.76 97 -
12-28-70 0 43 0.12 128
02-23-71 0 22 2 0.12 146
03-25-71 0.5 19 0.05 156
04-26-71 1.0 19 2 0.10 160
05-24-71 2.5 64 3 0.52 105
06-25-71 8.5 1560 102 430 42
07-26-71 6.0 3 6 7 16 16 49
10-22-71 0.5 85 0 0 97
11-26-71 ‘ 0.0 51 2 0.28 160
01-26-72 0 31 5 0.42 129
03-28-72 0 17 0 0 153
07-25-72 7.0 347 35 33 74
08-28-72 6.0 171 10 4.6 62
09-25-72 2.5 187 21 11 71
10-26-72 1.0 156 11 4.6 75 2
11-27-72 0.5 71 3 0.58 101 1

Vs, Geological Survey data (USGS, unpublished 1959 WATSTORE data; 1969319703197131972;1973;1974)

est. = estimated



Table 5. Water quality data for Little Susitna River near Houston (lat 61°37'36",
long 149°48'03") .1

02-12-72 TO-0OS-78 03-02-83 07-27-83
Streamflow, instantaneous (cfs) 150 63 291
Specific conductance {pmhos) 121 110 98 66
pH (units) 7.2 6.8 7.7 7.1
Water temperature (°C) 5.0 0.0 13.0
Oxygen, dissolved {mg/L) 12.6 12.4 10.1
Coliform, total, (cols. per 100 ML) K2
Coliform, fecal, (cols. per 100 ML) 1 K3
Stretococci fecal KF agar {cols. per 100 ML) K2
Hardness (mg/L as LallL) 50 42
Hardness, non-carbonata (mg/L CaC03) 21 |
Calcium dissolved (mg/L as Ca) 16 13
Magnesium, dissolved (mg/L as Mg) 2.5 2.4
Sodium, dissolved (mg/L as Na) 3.8 4.0
Potassium, dissolved (mg/L as K) .8 .6
Bicarbonate (mg/L as HCO,) 58 51 56
Carbonate {(mg/L as .CQ, V 0 0 0
Sulfara ,dissolved (m?/L as SQ,) 3.1 2.6
Chloride, dissolved (mg/L as C&) 6.0 5.5
Fluoride, dissolved (mg/L as F) Ne) .0
Silica, dissolved (mg/L as $iQ,) 8.8 7.5
Solids, residue at 180° C dissblved {mg/L) 60
Solids, sum of constituents, dissolved (mg/L) 71 62
Nitrogen, NO2 + NO., total (mg/L as N) .22
Nitrogen, NQwz -MQY, dirsolved (mg/L as N) .29 .25
Nitrogen, amt%onia, total (mg/L as N) .00
Nitrogen, ammonia, dissolved (mg/L as N) .05
Nitrogen, organic, total (mg/L as N) .23
Nitrogen, organic, dissolved (mg/L as N) A4
Nitrogen, ammonia + organic, total (mg/L as N) .23
Nitrogen, ammonia + organic, dissolved (mg/L as N) = .19
Nitrogen, total (mg/L as N) .45
Phosphorus, total {mg/L as P) .00
Phosphorus, dissolved {mg/L as P) .00
Aluminum, total recoveragle (ug/L as Al) 150
Arsenic, total (ug/L as As) 1
Barium, total recoverable {ug/L as Ba) 0
Cadmium, total recoverable {ug/L as CO) 0
Chromium, total recoverable {ug/L as Cr) 0
Copper, total recoverable as (ug/L as Cu) 3
Iron, total recoverable {ug/L as Fe) 380 390
Iron, dissolved (ug/L as Fe) - 90
Lead, total recoverable (ug/L as Pb) 1
Manganese, total recoverable (ug/L as Mn) 40 10
Manganese, dissolved {ug/L as Mn) 0
Mercury, total recoverable (ug/L as Mg) .0

Nickel, total recoverable {ug/L as Ni ) |
Selenium, total (ug/L as Se) 0
Silver, total recoverable (ug/L as Ag) 0
Zinc, total recoverable (ug/L as 2Zn) 0

1

Carbon, organic, dissolved (mg/L as C) 6
Carbon, organic, suspended total (mg/L as C) A
Sediment, suspended (mg/L) 2
Sediment, discharge, suspended (t/day) .81
Color (Platimum Cobalt Units) 0

1

U.S. Geological Survey data (USGS 197231979:1983)
K = non-ideal colony count
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iron and nanganese, the nost comwonly detected trace netals, nmet state water
quality drinking water standards at Houston in 1983 when sampling was |ast
under t aken. Fecal coliform and fecal streptococci bacteria counts are low

based on Cctober 1978 data «collected at Houston.

Turbidity and suspended sediment concentrations vary seasonally in the
Little Susitna Rver (Table 4). During the sub-freezing winter nonths the
river flows clear and the suspended sediment concentration approaches 0
miligrams per liter (ng/L) or O ppm After breakup, the river is mlky wth
snow and glacier nelt or rainfall runoff, and suspended sedinent
concentrations rise to a typical range of 10-200 mg/L (l0-200 ppn). Summer
storns can produce a substantial increase in the suspended sedinent
concentration, as was the case on August 24, 1959, when a suspended sedi nent
concentration of 2510 wmg/L was neasured (Table 4).

WRS hydrologists collected ninimal baseline water quality data from nine
tributary streans that flow through the proposed ski site (Table 6). The
data show that pH, dissolved oxygen and specific conductance neasurements are
simlar anong streans and indicative of good water quality. Specifically, the
mean pH is slightly basic (8.0), the dissol ved oxygen concentration exceeds
100 percent saturation in all streanms, and the specific conductance ranges
from83 to 132 umhos per centinmeter.

Gound Water Quantity
Hydr ogeol ogy

Qound-water data are unavailable for the area wthin the boundaries of
the proposed project. The area is undeveloped, and no water wells are known
to exist. Gound-water data are available for the area surroundi ng Edgerton
Parks Road, immediately south of the project area (fig. 2). DGGS exam ned
data on file for Edgerton Parks road and surrounding areas to assess the
probable suitability of the ground-water resources for satisfying the water
usage needs'of the proposed project, estimated at approximately 470 gallons

per ninute (gpn).

The study area lies south of Government Peak. Mpjor streanms in the area
include Governnment COeek, two unnaned streans, and the Little Susitna Rver,
all of which run approximately north-south through the study area. Surficial
deposits are glacially-derived and are mapped as till and outwash deposits
north of the Little Susitna Rver and ice-contact deposits south and east of
the river (Pewe and Reger, 1983). Drumins (half-ellipsoid hills comonly
conposed of till, which nmay contain bedrock cores), are mapped inmediately
north of and aligned with the river. Conbellick and Reger (1988) describe
outwash deposits along the Little Susitna River inmediately north of the study
area. Mst of the wunconsolidated deposits are silty sand or sand and gravel.
The thickness of the surficial deposits in the study area ranges from a
reported mninumof 10 ft (Section 33) to over 100 ft (Section 34). The
average thickness is at least 50 ft, and nmay in fact be significantly thicker.
Additionally, examnation of limted well log data suggests that the surficial
deposits may be moreuniformy thick in Section 32 than in the remaining
sections.

Examnation of driller's logs for water wells in the study area suggests
the likelihood of several separate aquifer zones within the unconsolidated
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Table 6. Hatcher Pass/Government Peak stream discharge and water quality data, August 3, 1988.1

Water Dissolved Dissolved Specific
Discharge temperature oxygen oxygen % conductance

Stream Name {cfs) ®c) pH (mg/L) saturation Xpmhos
Government Creek, mi. 2.9
Edgerton Parks Road 10.86 7.3 7.9 12.4 100 110
Creek # 1, mi. 2.1
Edgerton Parks Road 1.48 6.7 7.8 11.9 100 90
Creek # 2, mi. 1.4
Edgerton Parks Road 5.00 7.4 7.7 11.7 100 95
Creek # 3, mi. 8.8
Fishhook-Willow  Road 0.94 6.7 8.1 12.5 100 132
Creek # 4, mi. 10.2
Fishhook-Willow  Road 0.35 6.2 8.0 12.3 100 108
Creek # 5, mi. 10.7
Fishhook-Willow  Road 0.06 7.4 8.0 12.0 100 83
Creek # 6, mi. 11.4
Fishhook-Willow  Road 0.78 7.0 8.1 12.2 100 88
Creek # 7, mi. 11.5
Fishhook-Willow Road 5.52 7.4 8.3 11.7 100 104
Fishhook Creek, mi. 11.9 & 12.3 3
Fishhook-Willow  Road 28.0 9.4 8.1 11.5 100 83
1

DCCS Water Resources Section data
all values >100% saturation
approximate
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deposits, including both wunconfined and confined aquifers. Shallow water
tables (2-10 ft below land surface) are evident in test pits and drainage
ditches, and are suggested by the presence of nultiple seeps and small springs
in the area. This suggests a surficial, unconfined aquifer tapped by shallow
welI's encountering no significant fine-grained materials. Wlls in nuch of
the area, however, extract water from 30-100 ft below ground and encounter
silty or clayey materials which may serve as confining units. Static water
levels.in these wells are commonly between 15-60 ft below land surface,
suggesting the presence of confined aquifers lying below the water table
aquifer.

The surficial deposits are underlain by coal-bearing continental clastic
sedinentary rocks (hereafter terned "bedrock") of the Tertiary-age Chickaloon
Formation.  The Chickaloon Formation is described regionally as "noderately to
wel | -indurated feldspathic sandstone, siltstone, claystone, nudstone, and
conglonerate with nunerous beds of bitumnous coal" (Merritt and Below ch,
1984).  These rocks are bounded to the north by the Castle Muntain fault,
estimated to lie just north of the study area (fig. 2). North of the fault
the bedrock consists of highly indurated arkose, conglonerate, graywacke,
siltstone, and shales of the Tertiary-age Arkose Ridge Formation, locally cut
by hypabyssal rocks (Merritt and Belowich, 1984). Bedrock was encountered
during drilling at approximately 40-60 ft bel ow the surface in the central
portion of Section 34 and the eastern half of Section 35 (fig. 3). Bedrock
was al so reportedly encountered in one well in Section 33, however, the | ack
of other data in the vicinity precludes verification of the accuracy of that
information.  Bedrock was not encountered by any of 9 wells in Section 32
drilled to depths of 32-82 ft below the surface.

The generalized description of the Chickaloon Formation suggests the
possibility of different aquifer zones in bedrock, but defining separate
aqui fer zones is beyond the scope of this study. For the purposes of this
study, the area may be considered to consist of one or more-aquifer zones
within the unconsolidated, sand-and-gravel aquifer system and a bedrock
aqui fer system

VWater Use

The area is rural and largely undeveloped with a sparse popul ation.
Wthin the study area, water is used comercially at a snmall video
store/canpground at the intersection of Edgerton Parks and Fishhook Roads, and
at a small bar/restaurant and a grocery store/laundromat |ocated approximately
s m south of the road at the Fishhook intersection. The businesses rely on
donestic-type wells for their water supply. Agricultural water usage within
the area of interest is linmted to a potato farm and commercial greenhouse
adj acent to the southern boundary of section 32 (fig. 2). Specific
information for the farm including well logs and irrigation records are not
available.  The owner withdraws water from 2 wells, each less than 100 ft
deep.

Vell Log Data

The followng summarizes information from well logs contained in the DGGS
database for the study area. The wells are, without exception, 6 in. dianeter
welI's designed for donmestic or light comrercial wuse, almost always without
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screens or perforations (open-ended wells) and wthout extensive devel opment
or punping tests. The well yields included here are the estimates supplied by
the driller at the time the well was drilled, and represent the mninum vyields
potentially available. The information contained on the logs is sumarized in
Table 7.

Table 7. Summary of well log data.
Range of
Nurmber  of Range of Range of avai | abl e draw-

Section wel | 1ogs depths (ft) yields (gpm downs (ft)

32 9 32-82 4-15 10- 49
33 l 110 unknown unknown

34 13 31-300 2-40 15-140

35 9 60- 125 2-40 14-98

3 | 57 57 25

Most of these wells (78 percent) are less than 100 ft deep and withdraw water
fromthe unconsolidated gravel or sand-and-gravel deposits. Yields reported
for these wells range from 4-40 gpm wth 38 percent reporting 15 gpm or
greater. Seven wells are 100 ft or greater in depth. O these, one (101 ft)
is reportedly finished in gravel and vyields 40 gpm Another well does not
record the aquifer material or yield, but, based on the well depth and its
proximty to exposed Chickaloon Formation rocks, it is assuned to be in
bedrock. ~ The remaining 5 encountered sandstone and coal deposits at depths
ranging from10-91 ft, and yield 2-3 gpm

The reported vyields (fig. 4) represent estimates supplied by the driller
at the tine of drilling. In many instances, the resultant drawdown i s not
recorded. \Where both a yield and drawdown are available, the specific
capacity (gallons per ninute/foot of drawdown) gives an indication of the
well's potential. Calculated specific capacities for the area are given in
figure 3. Heven wells in Sections 32-35 which extract water from the
unconsol idated aquifer system had specific capacities from 0.1 to 20 gpnift
at the tinme of drilling, while 2 wells extracting water from bedrock had
specific capacities of 0.02 gpnift.

In addition to drillers' estimates of well vyield a punping test was
performed at the Hatcher Pass Gis and Gocery (fig. 2). The well is a typical
6 in dianeter, open-ended well simlar to others in the area. The aquifer
material is recorded as 57 ft of "sand and gravel all the way." The driller
originally estimated the vyield a 30 gpm H later performed the punping test
and revised the yield to a mnimm of 57 gpm with a drawdown of 16 ft. A the
time of the punping test, the specific capacity of the well was 3.7 gpnift.
The driller noted the well vyield could have been increased during the test but
he did not do so because of the lack of screens in the well.

Exanmination of land surface elevations, stream locations, and water |evel
data from wells indicates that the proposed ski area on the south side of
CGovernment  Peak forns a primary recharge area for ground water in the study
area. Mst ground water in the study area is expected to discharge to the
Little Susitna Rver to the south.

~16 =



R1E

149°17'30"

EXPLANATION

149° 15!

8  reported well yield and calculated
0.3 specific capacity (if available)

o well extracting from sand-and-
gravel aqui fer system

® well extracting from bedrock

6TO 42’

T19N
T18N

system
R : L' g1¢ 42'
Ground Water Study Area
"Ro o
'3'::1;91”‘/ _/,
(\
T3
T19N
T18N
/
/

R1E

149°17'30"

.
T EREMALLEENIEL

149% 15’

BASE M O H PORTIONS OF U.S CEOLOGICAL

SCALE 1:25,000

Smln FEET

]C%' 0

CONTOUR INTERVALS S ANO 10 METERS

SURVEY ANCHORAGE (1979) (C-6) N IN AND
(£-7) NE QUADRANGLES

Map showing yields and specific capacities of well in the study area.



Gound-Water Quality

No water quality data are available beyond a single nitrate analysis
(0.46 mg/L) for the Fishhook Bar (fig. 2); however, thewater supply is free
of unusual or undesirable tastes and odors. Residents in the area note a
small amount of iron present in their water supplies, as well as insoluble
residues characteristic of significant hardness.

WATER RESOURCES | MPACTS AND M TI GATI ONS
Surface Water Quantity Inpacts and Mtigation

Public Water Supply Wthdrawals Inpacts

The devel oper plans on using 136,000 gpd or 0.21 cfs for public water use
during phase |, and a total of approximately 680,000 gpd or 1.0 cfs for all
phases of developnent. Public water supplies include most water consunption
other that that used for snownaking, golf course irrigation, etc. A specific
source for this water has not been identified, but for this discussion the
assunption is made that surface water wll be obtained from the Little Susitna
River. February, Mrch, and April are the only nonths when the above
wi t hdrawal s m ght have an impact.on average Little Susitna flow. During the
periods of late winter low flows, public supply use could require up to 13
percent of Little Susitna flowin a worst case scenario of a 100~year, 30- day
low flow of 8 cfs. In a normal year, however, approxinmately 5 percent of
river flow would be required for resort public supply use. The inpact these
withdrawal s could have on the Little Susitna River is primarily related to
fisheries, a topic addressed by ADF&G

Mtigating neasures for public water supply withdrawals include:

1) On or off-site public water storage for use during abnornmally |ow
flows at times of high demand

2) \Mter conservation prograns
3) Gound-water wells

4) Use water from off-site sources, such as public wells, public water
utilities, etc.

Snownaking Wthdrawal Inpacts

The devel oper has proposed the use of a snowraking system in order to
have a self-reliant, world-class ski area that is not conpletely dependent on
natural snowfall for adequate cover. FEarly-season snow depths generally range
from0- 2 ft at lower elevations, marginal depths for heavy skier traffic.

To date, the developer has identified Little Susitna River streanflow for
snownaking use at a withdrawal rate of nearly 3.5 nmgpd or 5.6 cfs (11.0 acre
ft/day). It is not known whether this is an average, naxinmm or mninmm
withdrawal rate, nor is the approximte snowraking area orthe means of water
distribution to the snowraking equipnent known. In addition, the anmount of
snow produced by the system is highly dependent on equipnent capacity and air
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temperature (i.e. colder tenperatures result in greater snowmaking capacity,
all other factors being equal). Consequently, specific evaluation of the
snownaking system is not possible at this tine.

Assunming the above 5.6 cfs wthdranal rate is an average for peak
snownaking periods, during a normal early season of Cctober, Novenber,
Decenber, snowraking demands would equal 4.0, 8.9, and 14.3 percent,
respectively, of the nonthly Little Susitna average flows. As a worst case,
using the Jlowest flows on record for the early-season period, snowraking
demands would equal 10.7 percent, 22.4 percent, and 31.6 percent for Cctober,
Novenber, and Decenber, respectively. Snowreking wthdrawals may or nay not
have an adverse inpact on surface water resources. In Cctober and Novenber it
is less likely that snowraking demands would heavily inpact Little Susitna
flows, while late wnter snowraking in February or Mrch night require too
mich water when streanflow is at an annual |ow.

and

The developer nmay have to coordinate water use for snowraking with DLW
and ADF&G flow reservation needs, as well as wth weather and streanflow
conditions to ensure adequate water remains in the Little Susitna River.

Mtigating measures for snowraking inpacts include:

1) Use Covernnent Creek for snowraking in addition to the Little
Susitna River

2) Install storage ponds at strategic locations that can be accessed by
the snowraking system « these ponds would contain water diverted to
them during periods of pre-season high flows

3) Use ground water to augment snowraking

4) Time withdrawal s to coincide with:-periods of higher flows

5) Use water from off-site public water sources

Gher \Vdter ke Inpacts

Water may also be necessary for golf course irrigation or ski slope
vegetation planted by the developer. These water demands will normally be
mde during spring, summer, and fall when streanflow in the Little Susitna and
its tributaries is higher. The developer has not provided state officials
with water-use figures for other demands, but it is anticipated that
wi thdrawal s for the other useswill not significantly inpact surface water
resources during the non-winter nonths.

Snowraking I nmpacts on Runof f

The addition of artificial snow to ski slopes could significantly
increase the runoff to local ski area streans beyond that occurring from
natural snowpack runoff. Not only is the quantity of runoff affected by the
addition of artificial snow, but the spring snowmelt period normally |asts
| onger because of increased snow depths. According to one study (Colorado Ski
Country USA, 1986), an average of 78 percent of the artificial snow applied to
a slope wll return to the stream as runoff. The study did not differentiate
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between water that returned to the stream via surface runoff, wth that anount
of water returning via the slower ground-water system To put this another
way, approximately 78 percent of the water taken from the strean(s) during
snownaking actually returns to the strean{s) in the spring and sunmer.

Again, the lack of a detailed snowraking plan precludes specific
potential inpact evaluations and mitigating recommendations. The devel oper
wll presumably want enough snow for good skiing when the area opens for the
season. Depending on ground cover, groomng, and slope packing techniques,
the proposed ski area wll need up to 2-3 ft of conpacted snow for adequate
sl ope cover.

As a possible worst case estimate, if 2 ft of artificia snow
(approximately equal to 12 in. of water) is applied to the entire 3645 acre
ski area, then a total of 2843 acre feet of water would be available as runoff
during spring snowmelt (using the Col orado Ski Country USA 78 percent return
figure). A typical snowmelt period is fromlate April to late June or about
60 days. Therefore, the total water yield from the artificial snow alone
would equal an additional 24 «cfs for'a 60-day period over the entire ski area
drained by nine tributary streams. This anount of runoff is less than 12
percent of the average My flow and 3.5 percent of the June flow in the Little
Susitna Rver at the USGS gaging site. Potential inpacts to the area
tributaries and snaller drainages include: (1) flooding, (2) slope and
channel erosion, (3) local landslide or slunps, (4) erosion to roads or ski
area structures, and (5) increased sedinentation.

Snowmaking inpacts to runoff <can be mtigated by a well-engineered
erosion control plan that is based on sound site-specific hydrologic studies.
Features of such a plan can include proper sizing of drainage structures,
runoff storage ponds, and attenpting to mininmze alterations to a streams
natural channel, anobng other alternative erosion control measures.

Ski  Sope \egetation Renoval Inpacts on Runoff

A potentially major inpact to surface water in and adjacent to the
proposed ski area is the increased runoff generated from slopes cleared of
veget ati on. Below 2500-2700 ft elevation, ski runs wll have to be cleared
and groonmed for optimum skiing conditions. Ween vegetation is cleared, less
water from snow goes to evaporation and plant growh, and nore water returns
to the stream as runoff. A Golorado Ski  Country USA (1986) report found that
cleared runs increased the water vyield by up to 112 percent. Mst of the
vegetation for the Colorado study was forest, where the CGovernnment Peak slopes
contain nostly tall alder and wllow, and |esser cottonwood, hirch, and
spruce, so the amount of increased runoff mnay not be the same. In addition,
soil conditions below 2700 ft at the proposed ski area are nostly glacial and
vegetation renoval could affect these soils and their runoff properties nore
severely. Al that can be said now is that any vegetation removal will
probably result in increased runoff tothe affected streans. The amount of
runoff and potential site-specific inpacts cannot be determined without a
detailed ski area plan.

Careful soil and vegetation studies conbined with well-designed ski runs

are first steps to mtigating the inpacts caused by slope clearing. The
devel oper should attenpt to keep as mch of the well-rooted vegetation as
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possible and include imrediate revegetation of the disturbed slopes as a part
of an erosion control plan. To acconmodate the increased runoff that wll
likely result, the developer can ensure that vegetated buffer zones are left
alongside all streans, and that drainages, culverts, etc. are properly sized
and routed; runoff storage ponds will also help in nmnimzing peak runoff
events. Mnitoring water quantity and quality before, during, and after
facility construction is inportant so that inpacts to the local hydrology are
defined nore conpletely.

G her Runoff Inpacts

Paved parking lots, roof tops, and any other structure that prevents
runoff infiltration wll increase surface water yield. The developer can
include zones within or adjacent to the above facilities where runoff is
allowed to enter the ground naturally instead of being channeled directly to
surface drainages and streans.

Surface Water Quality Inpacts

Potential inpacts to the quantity and quality of surface water resulting
from the proposed Hat cher Pass al pine ski area are shown on Table 8. The nost
probable water quality inpact associated with both the construction and
operational phase of the ski area is increased sediment loading. Conbellick
and Reger (1988) state that the basal till which conprises most of the [|ower
slopes in the proposed ski area has a high silt content and |ow perneability,
making slopes susceptible to failure. Consequently, the potential for erosion
and debris-flows activity and subsequent sediment loading in surface waters is
high where: (1) the natural vegetation is renoved, (2) surface drainage is
nmodified, or (3) cut-and-fill construction occurs

Gound Water Quantity Inpacts and Mtigations

Extraction of relatively large quantities of ground water may result in
undesirable effects upon both surface and ground-water resources. Wen large
production wells or clusters of wells are placed near streams, ground-water
extraction may result in the following inpacts: (1) reduction' of ground-water
recharge to gaining reaches of the stream (2) increased stream recharge to
the aquifer in losing reaches; or (3) reversal of the natural hydraulic
gradient, resulting in the conversion of gaining reaches to |osing reaches.
Large production wells or clusters of wells may affect local ground-water
resources by: (1) dewatering the production aquifer; (2) reducing the recharge
contributed by the production aquifer to other aquifers; or (3) reversing or
exaggerating the natural hydraulic gradients.

These potential negative effects could result in a decrease in surface
water flow, decreases in available drawdown in nearby wells, or both. The
mtigation of these potential inpacts is best achieved by appropriate planning
measures based on a thorough understanding of the hydrogeology of the area.

Vel |ls should be |ocated to avoid unacceptabl e dewatering effects. This may
involve multiple smaller-capacity wells rather than a mninmm nunber of

| arger-capacity wells. Gound water should be extracted from an area |arge
enough to mninmze undesirable inpacts at specific locations. Finally,
ground-water users whose supplies are unavoidably depleted may be offered the
opportunity for incorporation into the ski area's water supply.
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Table 8.

Potential impact

-change in water temperature

-change in depth of water

-change in quantity of stream-
Tlow

-change 1in velocity of water

-change in turbidity/total
suspended sediment

-change in dissolved oxygen

-change in nitrogen & phosphorus
compounds

Potential source

-groundcover § riparian vegetation
removal

-thermal discharges

-increased sediment, erosion &/or
deposition

-instream construction activities

-increased runoff from impervious
surface areas, disturbed slopes,
artificial snow areas

—-irrigation of golf course

-decreased streamflow fm snowmaking

—-irrigation of golf course
-increased runoff from impervious
surface areas, disturbed slopes,
artificial snow areas

increased sediment load due to:
-ski lift & ski run construction &
maintenance

-road construction

-building construction

-sand and gravel removal from stream
-filling in/modifying stream channels

& stream banks
-pond construction
-modifying slope drainage

-groundcover and riparian vegetation

removal
-golf course construction
—airport construction
-blasting
-stripping of topsoil
-in-stream developments: culverts,
water intake structures

-increased nutrient and bacteria
load from sewage lagoons

-increased nutrient load from sewage

lagoons
-fertilizer on golf course and ski
runs

-increased nutrient load from horse

wastes

Potentially impacted stream

-small tributary streams,
especially on golf course
-small tributary streams

-small tributary streams &

Little Susitna River
- n

-small tributary streams &
Little Susitna River

-small tributaries
-Little Susitna River

-small tributary streams
-small tributary streams &
Little Susitna River

-small tributary streams &
Litt.le Susitna River
n

-Little Susitna River

-Little Susitna River

-small tributary streams

Potential impacts to surface water quality and quantity resulting from the Hatcher Pass Alpine ski area resort development.

Reference

-Colorado Ski Country USA
(1986)

-Color &do Ski Country USA
(1986 }; Molles & Cosz {(1980)

~Combellick & Reger (1988)

Molles & Gosz (1980)
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Table 8. (continued)

Potential impact

-change in pH, alkalinity, hard-
ness, cations, anions, salinity

-change in heavy metals

-change in bacteria colonies

-change in chlorinated compounds
and detergents

—-introduction of biocides

-introduction of synthetic
hydrocarbons

Potential source

-road salting

-increased nutrient load from
sewage lagoons
-on-site solid waste disposal

-meltwater & storm water runoff,
especially from impervious sur-
faces, parking lots (auto exhaust
particulates), and snow dumps
-on-site solid waste disposal

-sewage lagoon

-sewage lagoon

-herbicides and fungicides on golf
course
-other pesticides

-fuel spills and fuel tank leaks

-petroleum products in meltwater
and storm water runoff from parking
lots, machinery & equipment main-
tenance areas, airplane fueling
areas, ski lift areas
-on-site solid waste disposal

Potentially impacted stream

—-tributaries & Little Susitna

River
- N

—-tributaries & Little Susitna
River

-1

-Little Susitna River

-Little Susitna River

-small tributary streams

]

-small tributary streams &
Little Susitna River
"

Reference

-Molles & Gosz (1980); Cosz
1977)

-Molles & Cosz (1980); Moore,
Gosz, and White (1978)

-Gosz, Moore, and White (1978)



Gound-water Quality Inpacts and Mtigations

Potential inpacts to ground-water quality attributable to the
construction and operation of the ski resort are summarized in Table 9. These
include changes in tenperature, nutrients, physical characteristics,
inorganics, organics, and biological activity. The primary potential sources
of the inpacts include sewage lagoons, waste disposal sites, fuel storage
sites, the golf course, horse barns, and contamnated surface water. These
sources are of concern because the natural flow of ground water is to the
south towards existing wells.

Potentially, the nost problematic source of ground-water contamnation, a
sewage lagoon or community-scale subsurface disposal field, could be nitigated
by construction of a sewage treatment plant with discharge to surface water.
Mtigation of other problens would entail (1) common engineering, construction
and waste- or product managenment precautions; (2) nonitoring to deternine
effectiveness of nitigation neasures; and (3) avoiding hydrogeologically
sensitive areas (shallow water tables or near-surface bedrock) and nearby well
fields during placement of potential sources of contamnation.

CONCLUSI ONS

Based on the limted Mtsui and Conpany developnent plans available at
this witing, and using existing hydrologic data presented in this report, the
following prelimnary conclusions are nade about water resources and potential
inpacts to these resources as a result of the Hatcher Pass Ski Area
devel opment .

(1) Local streams, in particular the Little Susitna Rver, should adequately
meet the public water-supply needs of the proposed ski area.

(2) Snowmaking water wthdrawals may have adverse inpacts on Little Susitna
Ri ver streanflow during the winter |ow flow nonths. Alternate nmeans of
providing water for snowraking during these low flow periods should be
expl ored.

(3) It is highly probable that the addition of artificial snow to ski slopes
and vegetation renoval for skiing and resort facilities wll result in
i ncreased surface water runoff. Flooding, erosion, and increased
sedimentation are the nost significant inpacts of increased runoff;, an
approved erosion control plan that is in effect before construction
begins could help mtigate these inpacts.

(4) A streanflow nonitoring program on selected streans should be undertaken.
Such a nonitoring program wll help enable Mtsui and the state to assess
potential inpacts to streanflow and to develop nitigation neasures.

(5) There is no baseline water quality data on turbidity, heavy netals,
nitrogen and phosphorus conpounds, fecal coliform bacteria counts,
biocides, chlorinated conpounds, detergents, or synthetic organic
hydrocarbons for surface waters in and near the proposed ski area.
Baseline suspended sedinent data are available for the Little Susitna
Ri ver drai nage.
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Table 9. Potential impacts to the water quality of
Potenti al impact

-change in water temperature

-change in nitrogen/phosphorus compounds

-change in pH, alkalinity, hardness, cations,
anions, salinity, total dissolved solids

-change in heavy metals

-change in biochemical oxygen demand,
chemical oxygen demand

-change in bacteria col oni es
chlorinated

-change in compounds and detergents

-introduction of biocides

-introduction of synthetic hydrocarbons

ground water resulting from the Hatcher Pass Alpine Ski

Potenti al source

-sewage 1 agoon
-on-site sol id waste disposal

-increased nutrient load from
-fertilizer on golf course
-increased nutrient load from horse waste
-on-site? sol id waste disposal

sewage lagoons

-road saiting and salt storage
-on-site solid waste disposal
-increased nutrient load from

sewage
-irrigation of golf course

lagoons

Area resort development.

-meltwater & storm water runoff especially from impervious surfaces, parking

lots and snow dumps
-on-site solid waste disposal

-sewage lagoon
-on-site solid waste disposal
-sewage lagoon

-sewage 1 agoon

-pesticides including herbicides and fungicides

-fuel spills and fuel tank leaks

-on-site solid waste disposal

-petroleum products in storm water’ runoff from parking

equipment maintenance areas, airplane fueling areas,

lots, machinery &
ski lift areas



(6)

8)

9)

Pre- and post-project nmonitoring of water quality constituents at three
sites on the Little Susitna Rver is needed: (a) upstream of project
related activities; (b) at the USG gaging station, mi 8.5

Fi shhook-WIllow Road; and (c) downstream of the Government Qeek mixing
zone which would allow potential surface water-quality inpacts to be
eval uat ed.

The absence of large-capacity wells in the area linmts the availability
of hydrogeologic data specifically relevant to the proposed project.
However, it is evident that anple water is available for typical donestic
use and sufficient resources are potentially available to supply the
proj ect.

The area contains at least two separate aquifer systens; an upper system
conposed of unconsolidated glacially-derived deposits, and a |ower one
consi sting of consolidated clastic sedimentary rocks.

The upper aquifer has significantly higher potential for vyielding large
quantities of ground water to properly designed wells. The bedrock
aquifer may only be sufficiently productive to supply water for donestic
or light comercial purposes.

10) Higher well yields may be encountered in unconsolidated deposits near

11)

12)

13)

14)

streanms in the area, which my contribute to ground-water recharge of
shal | ow sand-and-gravel aquifer systems, especially those near, the Little
Susitna Rver where outwash deposits have been napped.

The potential for encountering shallow bedrock, and relatively low well
yields, occurs throughout the study area, especially near the Little
Susitna River where it crosses Edgerton Parks Road.

The nmaximum thickness of the unconsolidated aquifer system in the area is
at least 100 ft. Unconsolidated deposits should be expected to he
generally thinner on the north side of the study area, nearer Government
Peak.

There is no baseline water quality data to assess the effects the
proposed ski area project nay have on ground-water quality.

Pre-~ and post-project ground-water quality nonitoring in and adjacent to

the proposed ski area allow the potential effects .of developnent to be
assessed.
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